Utilization of
E-Commerce
by Commercial
Printing Companies

By

Twyla J. Cummings, Ph.D.
Professor, School of Print Media
Rochester Institute of Technology

Bernice A. LeMaire
Graduate Student, School of Print Media
Rochester Institute of Technology

A Research Monograph of the
Printing Industry Center at RIT

No. PICRM-2005-04

Utilization of E-Commerce by
Commercial Printing Companies

By
Twyla J. Cummings, Ph.D.
Professor, School of Print Media
Rochester Institute of Technology
Bernice A. LeMaire
Graduate Student, School of Print Media
Rochester Institute of Technology

A Research Monograph of the
Printing Industry Center at RIT
Rochester, NY
February 2006
PICRM-2005-04

© 2006 Printing Industry Center at RIT— All rights reserved.



With Thanks
The research agenda of the Printing Industry Center at RIT and
the publication of research findings are supported by the
following organizations:

bc

ii

Cummings & LeMaire (PICRM-2005-04)

Table of Contents
Executive Summary....................................................................................................... 3
Introduction.................................................................................................................... 5
E-Commerce in Today’s Printing Industry......................................................... 5
Factors Driving Print E-Commerce..................................................................... 6
Challenges to Implementing E-Commerce......................................................... 6
Research Objectives and Methodology...................................................................... 7
Objectives................................................................................................................ 7
Methodology........................................................................................................... 7
Results of the Study........................................................................................................ 8
Demographic Profile.............................................................................................. 8
Definition of E-Commerce.................................................................................... 9
Benefit from E-Commerce.................................................................................. 10
How Respondents Are Using E-Commerce in their Companies................... 12
Additional Comments on E-Commerce........................................................... 12
Summary of Findings................................................................................................... 13
Definition of E-Commerce.................................................................................. 13
Who Benefits from E-Commerce Services?...................................................... 14
How Are Print Services Providers Using E-Commerce?................................. 14
Additional Findings.............................................................................................. 15
Conclusion.................................................................................................................... 15
Implications of the Study..................................................................................... 15
An Agenda for Further Research........................................................................ 16
References...................................................................................................................... 16
Appendix....................................................................................................................... 17
Utilization of E-Commerce by Commercial Printing Companies





Cummings & LeMaire (PICRM-2005-04)

Executive Summary
There have been numerous changes in the printing industry over the past several years.
The National Association for Printing Leadership (NAPL, 2004) notes that these changes are both cyclical and structural. Cyclical changes are those that are impacted by the
upward and downward trends in the economy, while structural changes are those that
impact the way we transmit information and how we do business. Examples of structural change include:
•

alternatives to print such as Internet, email, and CDs

•

mergers and acquisitions

•

automation technology.

Structural changes have forced printing companies to redefine their business models
and to expand their product and service offerings. Today’s printing company is more
likely a total solutions provider that realizes that value-added services such as fulfillment, variable data printing, and mailing will be the fastest growing services over the
next two years (NAPL, 2004).
Respondents participating in a study entitled Industry Trends in Fulfillment, Finishing
and Distribution (Cummings & Chhita, 2004) conducted at the Printing Industry
Center at Rochester Institute of Technology (RIT) were asked to list all value-added
services offered by their company. The respondents were provided with a definition for
value-added services and a list of services based on the latest trends in the industry. The
majority of the value-added services listed were technology-based. Industry research at
the time suggested that fulfillment was the primary value-added service being offered
by printing companies. However, based on the results from the Center research, ecommerce was reported to be the number one service (71%) currently being offered,
followed by fulfillment (52%).
The unanticipated results prompted the researchers to consider whether the respondents
had a clear understanding of the definition of e-commerce. If e-commerce had been
previously explained, would it have generated the same response rate?
This research was conducted in conjunction with the research on Media Distribution
in the Printing Industry. The sample consisted of 16 U.S. printing company executives.
Each participant was asked a set of three questions focusing on the definition and benefits of e-commerce. The primary objectives of this research were to:
1. to understand how print service providers define e-commerce
2. to understand who benefits from e-commerce services; the printer, the
customer or the end user of printed materials
3. to explore how printing companies are utilizing e-commerce in their
business strategies.
Utilization of E-Commerce by Commercial Printing Companies



Executive Summary
Analysis of the survey revealed the following key findings:
•

The definition of e-commerce can be summarized as an online system that
allows customers to perform transactions over the Internet. Transactions
include creating and customizing templates, reviewing and proofing files, ordering print, online payment, confirming orders and monitoring delivery.

•

It is agreed that everyone benefits from e-commerce systems in the printing
industry—the printer, the customer, and the end user or reader of the
printed material.

•

Most printers are not utilizing the full capabilities of e-commerce systems.
Most print services providers are using some form of e-commerce through an
ordering system. However, no company surveyed has implemented a total ecommerce solution.

Significant opportunities for further research projects within the topic of e-commerce
have been identified. One opportunity would be to develop case studies on selected
companies that participated in this research and fully explore their utilization
of e-commerce.
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Introduction

Introduction
E-commerce, as defined by Romano (2001) is the exchange of goods and services
between four broad groups over the Internet. “The exchange can happen between businesses and consumers, businesses and businesses, intra-companies, and consumers
and consumers.” Another definition of e-commerce by the E-Commerce Council of
the Printing Industries of America (PIA) states that “electronic commerce encompasses any commercial activity that takes place directly between a business, its partners or
its customers through a combination of computing and communications technologies” (Romano, 2001). In its simplest form “e-commerce is simply any business transaction that takes place via digital processes over a network” (Romano, 2001). E-commerce
takes into account sales, marketing, communications, service, and workflow. The entire
workflow in an e-commerce model is automated and streamlined in order to avoid
mistakes and eliminate paperwork (Romano, 2001). Print e-commerce is more than just
information. It adds value to the business process by making transactions faster, easier,
more cost effective and more dynamic. Nonetheless, e-commerce is not a substitute for
customer/supplier relationships. It offers printers and their customers a powerful way
to enhance their relationships by making it easier and more valuable to do business
(Romano, 2001).

E-Commerce in Today’s Printing Industry
Goldberg and Romano (2001) cite that the evolution toward print e-commerce began
with customers emailing or electronically transferring files to print services providers.
Today, depending on the printer’s goals and investment capabilities, print e-commerce
for the company may be as complex as complete integration with a range of electronic
procurement systems adopted by customers, or it can be as simple as merely conducting
transactional print procurement through the Web. Printers that are looking to implement e-commerce strategies may start by adopting simpler transaction-oriented e-business strategies and then advancing their capabilities as they become more adept at business in the Internet age.
E-commerce is one of ten trends predicted to transform the printing industry and is
considered to be a new way of communication (“Ten trends,” 2002). While the print
e-commerce market is still undergoing significant changes it is certain that successful
printers must incorporate an effective and automated Web-based customer interface and
workflow system (Sherburne, 2005). The combination of traditional brick and mortar
and electronic interface (online ordering, service and support) has become popular in
print e-commerce (Goldberg & Romano, 2001). Additionally, there are several systems
out on the market for implementing this process.
“The Internet is really about communication” (Goldberg & Romano, 2001). It improves
the way printers and their customers deal with each other. CAP Ventures predicted the
percentage of print that is purchased partially through the Internet would grow to 80%
(McLean, 2001). The Internet gives businesses a unique opportunity to add value and
productivity for the company itself and for their customers while making a profit. Most
Utilization of E-Commerce by Commercial Printing Companies



Introduction
print buyers are integrating e-commerce strategies either on a smaller level or on a more
complex level compared to their overall business strategies. However, it should be noted
that a pure Internet business model without a profitable business strategy is not likely
to succeed. In the end, the strategy has to deliver value to the customer (Goldberg &
Romano, 2001).

Factors Driving Print E-Commerce
The move toward print e-commerce being documented by industry experts is a growing
reality. Goldberg and Romano (2001) describe the following factors as the driving forces
for print e-commerce.
•

Increase in geographic diversity
As companies expand their operations across the U.S and around the globe,
the Internet enables printers to handle ordering and fulfillment anywhere in
the world.

•

Distribute then print (electronic distribution)
Customers are looking for ways to streamline the printing and distribution
process in order to reduce shipping costs and control inventory. Some print
services providers, especially networked printers are finding the solution in
distribute-and-print models enabled by the Internet.

•

Cost reduction and improved efficiencies
E-commerce can help print buyers combat inefficiency by eliminating duplicate
purchasing and streamlining procurement electronically through fewer suppliers. Also, buyers can control costs through e-commerce in that it reduces the
amount of labor required to conduct each purchase.

•

Supplier consolidation
Today’s customers are looking for single-source suppliers or a one-stop-shop.
By offering customers more value through Web-based integration, printers
enable print buying from fewer suppliers, ultimately saving customers the cost
of selecting and managing multiple suppliers.

Challenges to Implementing E-Commerce



•

The cost involved in implementing e-commerce strategies versus the ROI is a
major concern.

•

An all-in-one system that fulfills all the print services provider’s requirements is
difficult to find.

•

Training and educating employees, as well as customers, is a challenge. Webenabled commerce systems, relatively new to the printing industry, demand
special training and skill sets.

Cummings & LeMaire (PICRM-2005-04)

Research Objectives and Methodology
•

Complexity of a print job order can be a barrier. For simple jobs such as business cards and letterheads, print e-commerce systems are capable of handling
such orders without any problems. The challenge lies in complex jobs, when the
customer service representative may have to provide more oversight on the job.

•

Some printers do not see the benefit or value of implementing
e-commerce strategies.

Research Objectives and Methodology
Objectives
In a previous research study, 71% of respondents to a survey reported that their company offered e-commerce as a value-added service (Cummings & Chhita, 2004). But
current industry research indicates that fulfillment, not e-commerce, is a more predominant value-added service offered by print services providers. Respondents in the earlier
research were not given a definition for e-commerce or any other value-added service,
their interpretation of the term-commerce was unclear. It is possible that companies
with Web sites and email capability considered themselves to be offering e-commerce.
To this end, the primary research objectives of this study were to:
1. Understand how print services providers define e-commerce
2. Understand who benefits from e-commerce services: the printer, the customer,
and/or the end user/reader of printed materials
3. Explore how printing companies are utilizing e-commerce in their
business strategies.

Methodology
Although presented in a separate report, the data for this study was obtained during
the interview process for the research on Media Distribution in the Printing Industry
(Cummings & LeMaire, 2006). A total of sixteen printing companies participated in this
research. In support of the results in this report, each participant was asked three questions on e-commerce definition and utilization within his/her company and within the
printing industry as a whole:
1. How would you define e-commerce?
2. Does your company offer e-commerce services?
3. Who benefits from the use of e-commerce? Customers, printers,
or end-users? How?
For confidentiality purposes, company names or any information that would indicate the identity of the participating companies are not disclosed in this report. Each
Utilization of E-Commerce by Commercial Printing Companies



Results of the Study
company has been assigned a random number and is referred to as Company 1 through
Company 16. The participating companies were selected using a quasi-stratified random
sampling pattern. Stratified random sampling procedures are used to ensure subgroups
within a population are adequately represented in the sample (Graziano & Raulin,
2004). Market segmentation for participating companies included commercial printers, label/packaging printers, large format printers, book/magazine publishers, full
service digital printers, and in-plant quick print shops. The researchers submit that
the selected companies are representative of the range of printing companies in the
U.S. printing industry.

Limitations of the Study
As with any research, this study was subjected to a number of limitations. Key limitations to this research study include:
•

Sample demographics: for convenience, the sample used for the Media
Distribution (Cummings & LeMaire, 2006) research was used for this research.
It is possible that the results of this research could have been different if a different sample was selected.

•

Sample size: there are over 35,000 functional printing companies in existence
(Davis, 2005). In order to have such a small yet representative viewpoint from
this population a quasi-stratified random sampling method was used to select
the research sample.

•

Survey length and format: the survey was not designed specifically for this
research objective. Researchers asked three questions at the end of the interview
that focused on the objectives of this research study. Thus, it is difficult to know
if the length of the survey impacted the results.

•

Method of administration: fourteen interviews were conducted in person and
two via phone. Both interviewers were present for eight of the interviews and
the remaining eight were conducted by one or the other interviewer. This variability in administration could have lead to bias and the possibility that the
interviewee(s) did not interpret the questions uniformly.

Results of the Study
Demographic Profile
The size of the participating companies was assessed in three ways: annual sales,
number of locations, and number of employees. Table 1 shows a summary of company
demographics. Table 2 shows a statistical summary of demographic data. Seven companies are traditional (no digital equipment), two are digital printers, and seven offer
both traditional and digital print services. More demographic information is given
in the Appendix.
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Results of the Study
Table 1. Summary of company demographics
Company

Number of
Locations

Annual Sales
($ Million)

# of Employees at
Location

Digital or
Traditional

1

1

17.5

102

Traditional

2

1

200

750

Traditional

3

3

400

1200

Traditional

4

6

435

500-600

Both

5

1

19-20

130

Both

6

1

2

30

Digital

7

1

24

92

Both

8

2

38-40

160-185

Both

9

1

11

65

Traditional

10

2

12

74

Traditional

11

4

70

255

Traditional

12

1

1

9

Traditional

13

3

12

70

Both

14

1

11-12

56

Both

15

1

2

12

Digital

16

2

1.5

9

Both

Table 2. Statistical summary of company demographics
Mean
# of Locations

2

Annual Sales ($ Millions)
# of Employees

78.75
227

Minimum

Maximum

1

6

1

435

9

1200

Definition of E-Commerce
Respondents were asked to define e-commerce for the printing industry (see Table 3).
The definition of e-commerce depends on the company and the target market they
serve. Two companies did not respond to the question. Of those that responded, each
participant defined e-commerce a little differently, however, all participants agree that
e-commerce involves transactions over the Internet.
Note that the definition of e-commerce does not reflect e-commerce services offered by
the company. The survey question asked for the interviewee’s definition of e-commerce
as it relates to the printing industry not the respondent’s company.

Utilization of E-Commerce by Commercial Printing Companies



Results of the Study
Table 3. Definition of e-commerce
Company

Definition of E-Commerce

1

Defined as “building and hosting a Web site and using that site to
make money on products bought and serviced via the Internet.”

2

N/A

3

“A structure that allows customers and users to perform transactions in
a low-cost way by electronic means. E-commerce also allows for data
manipulation.”

4

Defined as “the ability to purchase a document online in either digital
or paper format”

5

Defined as “a software program that runs the business. It’s a system that
interacts with customers, suppliers, and employees”

6

“A system that allows customers to fulfill their needs (creating files,
reviewing, proofing, ordering, etc.) without leaving their desk.”

7

E-commerce is defined as “an Internet interface used to interact with
clients.”

8

“E-commerce is a whole different way of thinking. It includes everything
electronically transmitted from quote proposals to distribution and
tracking.”

9

“Definition of e-commerce is two fold. One involves Internet bidding
and the other is a total solutions interface.”

10

“E-commerce allows customers to order and view inventory via the
Internet.”

11

“E-commerce allows customers to order directly from online.”

12

N/A

13

“E-commerce is an online system that allows customers to customize
templates, place order, make payment, and monitor delivery all via the
Internet.”

14

“A Web-based order entry system.”

15

“A Web-based system that allows customers to design, order ,and confirm projects to be printed.”

16

“E-commerce is a Web-based ordering system.”

Benefit from E-Commerce
When asked who benefits from e-commerce operations, respondents offered the insights
given in Table 4. Some participants further described how each component (printer,
customer, or end-user) benefit from implementing e-commerce systems.
Though it is of great benefit to everybody, the printer and the customer of the printed
materials each benefit from e-commerce (see Figure 1).
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13%

75%

6%

6%

Everybody
Printers
Customers
No Response

Figure 1. Who benefits from e-commerce solutions
Table 4. Who benefits from e-commerce
Company

Who benefits from E-Commerce (printer, customer, end-user)?

1

“Everybody”

2

N/A

3

Printer “benefits by using a fixed cost model”
Customer “benefits by transferring information better”
End-user “benefits by receiving faster service”

4

Printer “builds a model that customers don’t have to be involved (hands-off
approach)”
Customers “increase their sales”
End-users “get what they want”

5

“Everybody”

6

“Credit card companies, End-users, Printers, Customers, and Carriers such as
FedEx all benefit”

7

“Everybody”

8

“Everybody benefits because time is the greatest asset”

9

“Internet bidding does not benefit anybody in the long run. The total solutions
aspect of it benefits everybody.”

10

Printer “benefits by providing another value-added service”
Customer “benefits because it gives them more options and is user friendly”
End-user “benefits because customers pass on savings to end user”

11

“Printers benefit the most because e-commerce takes out negotiation for price.
The customer does all the work. Also, payment and invoicing are done automatically.”

12

N/A

13

“Customer benefits most because it’s a convenient and easy system for mobile
professional such as sales persons.”

14

Printer “benefits if they do a good job charging for it”
Customers “benefit more”
End-user “gets the products no matter how it was ordered”

15

“The printer, customer, and end user all benefit from e-commerce.”

16

“Everybody benefits”

Utilization of E-Commerce by Commercial Printing Companies
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How Respondents Are Using E-Commerce
in their Companies
None of the participants in this research are implementing a total e-commerce solution
where customers can do almost everything (create, edit, proof, order, manage inventory, etc.) via the Internet. Most are implementing some form of e-commerce through an
ordering system. One company is using a software system to allow customers to enter a
secured site where they can order online, upload files, and soft proof files. Other participants do not project any e-commerce activities on their company Web site, but have
partnerships with third party companies which allow customers to log into the system
and upload or download files, manage inventory, or place an order. Yet, some are offering e-commerce services as an integral part of the company’s data asset management
service offering.

Additional Comments On E-Commerce
Many participants view e-commerce as a Web-based ordering system of some sort.
Others view it as a total solutions or an Internet-based software system that can be
used to “run the business.” One participant cautioned that e-commerce can lead to less
personal contact, and therefore printers should understand that e-commerce is not a
replacement for personal communication. Additional comments from participants of
this survey included:

12

•

“Print on demand is tied to e-commerce”

•

“Time is a major factor, when it comes to e-commerce”

•

“E-commerce influences behavior”

•

“A true e-commerce solution can handle estimating, accounting, purchasing,
tracking job jacket, generating proposals, etc.”

•

“A true e-commerce solution provides sales people wireless access to company’s
server so that they can be out of the building”

•

“A true e-commerce system may result in reducing number of employees”

•

“An e-commerce system offers a blend of management systems and Web-toprint capabilities”

•

“An e-commerce system can reduce overhead cost and distribution cost because
the customer inputs the distribution list, the level of accuracy is high therefore
return cost is low.”

Cummings & LeMaire (PICRM-2005-04)

Summary of Findings

Summary of Findings
The primary objectives of this research were to:
1. Understand how print services providers define e-commerce
2. Understand who benefits from e-commerce services: the printer, the customer,
and/or the end user/reader of printed materials
3. Explore how printing companies are utilizing e-commerce in their
business strategies.
The following discussion provides a comparison of the research findings in relation
to the defined research objectives. Additionally, several other key findings emerged
from this research that will provide a foundation upon which to build an agenda for
further research.

Definition of E-Commerce
Responses to this question were varied and thus the following composite definition was
developed from all responses.

E-COMMERCE TRANSACTIONS

E-commerce is defined as an online system that allows customers to perform transactions over the Internet. Transactions (Figure 2) include creating and customizing
templates, reviewing and soft proofing files, ordering prints, paying for prints, confirming orders, and monitoring delivery all via the Internet. The system interacts with
customers, suppliers, and employees.

CREATE
- Create new files
- Customize templates
- Review
- Proof

ORDER

MONITOR

- Select print
specifications
- Pay for print
- Place order

- Confirm order
- Track order

Figure 2. Print e-commerce transactions

Utilization of E-Commerce by Commercial Printing Companies
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Who Benefits From E-Commerce Services?
The majority of interview respondents affirmed that in the printing industry, the printer,
the customer, and the end user all benefit from e-commerce services.
The printer benefits by providing a value-added service for their customers. Ecommerce services, being automated systems, eliminate negotiation for price
and provide a hands-off approach to ordering print.
The customer benefits from the convenience and ease of use. Especially for
mobile professionals, e-commerce provides more options and allows the
customer to transfer information more efficiently. Also, with e-commerce
services, the customer has increased access to a wider selection of services (larger geographic area, etc.).
End-users enjoy the savings passed on from customers and receive faster
service because of e-commerce. In the end, end-users get the products they
ordered regardless of how it was ordered.
Others supply chain members such as credit card companies, and carriers (e.g.,
FedEx) also get the benefits from e-commerce.

How Are Print Services Providers Using E-Commerce?
Most of the respondents in this research are not utilizing the full capabilities of ecommerce. At the time of this survey, none of the respondents were implementing a
total e-commerce solution that included design and file creation to inventory management and order tracking. Most participants were implementing some form of ecommerce, mainly with an ordering system. The reasons for this underutilization of ecommerce services are yet to be determined. However, it can be assumed that customer
demand for total e-commerce solutions is low. Also, the barriers to entry, specifically
cost and employee training, can be contributing factors. Interestingly enough, 37% of
the participants in the NAPL report (2004) mentioned e-commerce capabilities as an
investment priority over the next five years, compared to only 18.8% in the last five
years. The 71% response from the previous research (Cummings & Chhita, 2004) does
not appear to be consistent with those two results. While some print services providers
are offering e-commerce as a value-added service, a 71% response seems unwarranted.
Possible factors impacting the outcome of that research include: the lack of understanding of the e-commerce function and the delivery of the survey via email versus on-site/
phone interviews.
As technology advances and more customers begin to demand e-commerce services,
printers will begin to implement strategies to address customer needs. As previously
noted, the sample for this research is a limitation to the study; the findings may not
necessarily represent the entire industry.

14
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Additional Findings
Participants in this research offered some insights on the impact of e-commerce on the
printing industry. An e-commerce system is effective in reducing overhead cost and
distribution cost. Since the customer inputs most of the information, the level of accuracy is higher. Also, there can be less administrative work on the printer’s side. Thus,
there is a concern that a true e-commerce system may result in reducing the number of
employees. E-commerce influences behavior.

Conclusion
The printing and publishing industry, one of the top five manufacturing industries in
the U.S. in terms of establishments and number of employees is undergoing both cyclical and structural changes. Today’s print services provider must prepare for growth in
an environment that is getting more competitive and more complex (Romano, 2004).
“Adding value” is one of the buzz phrases now. Though many print providers have
heard about value-added services, it is now a requirement for survival and success in
this industry. According to Core (2004), the integration of Web-enabled print is part
of a decade-long evolution of our industry, and people either acknowledge it, or they
don’t. Adopting e-commerce encompasses and improves communication between print
buyers and sellers as well as the workflow (Core, 2004).
The future of print lies in the integration of Internet and print technology to provide
customized and timely solutions to customers. Print providers must take a stand on
how e-commerce should work for them. Companies must embrace the Internet and
utilize it to define and redefine the industry. E-commerce is an opportunity to eliminate
inefficient processes, differentiate one printer from the other, and reengineer the industry to customer oriented e-business solutions that add value beyond the printed piece
(Hu, 1999).

Implications of the Study
There are implications of this research that could impact several sectors of the printing
industry. As with the media distribution research study (Cummings & LeMaire, 2006)
two primary affected sectors are academia and printing companies.
In the midst of the digital revolution, the topic of e-commerce in the printing industry
should be integrated into graphic communication programs at universities such as RIT.
As future leaders of the printing industry, students should be knowledgeable about the
capabilities of e-commerce as it applies to print.
Additionally, printing companies should invest time and money to gain knowledge about e-commerce for future implementation. Though the print e-commerce
market is still undergoing significant changes, Cary Sherburne (2005), senior editor at
Whattheythink.com, says “one thing is certain, the successful printer of the future must
Utilization of E-Commerce by Commercial Printing Companies
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References
incorporate an effective and automated Web-based customer interface and workflow” in
order to remain competitive.

An Agenda for Further Research
The following topics were identified as areas for potential further research in the area of
e-commerce in the printing industry.
•

Development of case studies on selected companies from this research. This will
provide an opportunity to fully explore the utilization of e-commerce within
those companies.

•

Explore the business model and workflow processes of online only printing
companies such as printingforless.com.
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Appendix
Demographics
Figure A1 shows the distribution of companies and their annual sales. Participating
firms fall into the following four categories of revenue:
•

Less than $10M

•

$10 – 49M

•

$50 – 99M

•

$100 – 100M.
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9

Annu

50%
8

Number of Companies

7
6
5
25%
4
19%

3
2
6%
1
0

Less than 10M

10M - 49M

50M - 99M
Annual Sales

100M - 500M

Figure A1. Annual sales range

Table A1. Number of employees at the location of interview
Number of Employees at
Location of Interview

Number of Companies

1000 - 5000

1

999 - 500

2

499 - 100

4

99 - 50

5

49 - 10

2

Less than 10

2

Total

16

The number of employees at the location of interview range from 9 people to 1200
people (see Table A1). Total employees for participating companies range from 9 to over
3000 people and the number of employees in the distribution department range from 4
to 88 people.
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